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(57) Abstract: Disclosed arc a method and apparatus for producing an F 2 -containing gas safely and easily. Also disclosed are a 
1/^ method and apparatus for modifying surfaces using the thus-produced (^-containing gas. In the present invention, a gas containing 
0^ a fluorine-containing compound which can be handled more easily than F 2 is supplied, and the gas is transformed into an F 2 gas, 
which is to be used in surface modification, by exciting and decomposing the fluorine-containing compound before the surface 
I/*) modification. Since a required amount of F 2 gas can be obtained just before surface modification, il is not necessary to prepare, store 
and transport a large amount of F 2 gas in advance. The method for producing an F 2 -conlaining gas comprises a step wherein at least 
one fluorine-containing compound in a gas containing fluorine-containing compounds is excited by providing the gas containing 
fluorine-containing compounds with energy under a reduced pressure, and a part or the entire of the gas containing the excited 
fluorine-containing compound is transformed into F 2 under a normal or increased pressure. 
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